OBJECTIVES: (1) To examine misreporting of total energy intake in older African-American men and women using the double-labeled water procedure; and (2) to identify signi®cant physiological and demographic determinants of total energy intake misreporting in older African Americans. DESIGN: Cross-sectional study examining gender differences and determinants of misreporting of total energy intake in older African-American men and women. SUBJECTS: Sixty-four, older African-American men (n 28) and women (n 36); 52 ± 84 y old; body mass index of 20.5 ± 45.1 kgam 2 . MEASUREMENTS: Misreporting of total energy intake (difference between reported intakes and measured energy expenditure by doubly labeled water procedure), peak VO 2 , resting metabolic rate (by indirect calorimetry), indices of body fat and fat distribution (by dual-energy X-ray absorptiometry and anthropometry), income, living arrangement and education (by interview). RESULTS: Older African-American men and women under-reported total energy intake to a modest degree and there were no gender differences in the magnitude of the misreporting. Peak VO 2 (a determinant of daily energy requirements) and percentage intakes of fat and protein were signi®cant correlates of misreporting of total energy intake in older African Americans. When these correlates were entered in a multiple regression model, only percentage dietary fat and protein intakes independently predicted misreporting of total energy intake. CONCLUSIONS: Cultural differences in attitudes regarding food and weight have signi®cant effects on misreporting of total energy intake in older African Americans. In addition, individuals who misreported their total energy intake to a greater extent reported consuming less fat and more protein. Misreporting of total energy intake may occur less frequently in older African Americans as compared to other racial groups, since they may be less preoccupied with body size and image.
Introduction
Precise measurement of total energy intake is critical to the understanding and treatment of obesity. Studies examining the accuracy of self-reported total energy intake in younger individuals indicate that misreporting of total energy intake occurs frequently, 1 ± 3 and is more likely to occur in women, 4 and individuals with greater body mass, 2, 5, 6 lower peak VO 2 , 7 less education, 4 and who show restrained patterns of eating. 8, 9 Resting metabolic rate has also been examined in relation to misreporting of total energy intake since it is an important determinant of daily energy needs. 3 Furthermore, among women, race and age are signi®cant correlates of underreporting of total energy intake, with younger women under-reporting intakes more than older women, and Caucasian women underreporting more than women from ethnic minorities. 4 In addition, income can play an important role in misreporting of total energy intake in older individuals. Since many are on ®xed incomes, they are frequently limited to purchasing and consuming less expensive high fat foods instead of fruit and vegetables. 10 Since fats are calorically more dense and contain`hidden' fats, 11 errors in reporting even a few high-fat foods may lead to signi®cant misreporting and weight gain in older individuals.
Accurate assessment of total energy intake is especially important in older African Americans, who are more prone to chronic illnesses such as diabetes mellitus, hypercholesteremia, and coronary heart disease, 12, 13 which may be affected by excess weight and diet. Among African-American women, in particular, the prevalence of obesity is estimated to be as high as 50%, 13, 14 an outcome resulting in part from the greater tolerance or acceptance of overweight among African Americans. 14, 15 Therefore, given the more permissive cultural attitudes regarding excess body weight, older African-American women may be at greater risk for obesity and its health consequences. Despite these increased risk factors, there are no studies to date that have examined misreporting of total energy intake speci®cally in older African Americans.
With the introduction of the double-labeled water technique total energy expenditure can be more accurately measured in free-living individuals over an extended period of time (1 ± 3 weeks) provided that energy equilibrium is maintained. 16 The doublelabeled water procedure in combination with indirect calorimetry permits an unbiased measurement of total energy expenditure from all components, including resting metabolic rate, physical activity and dietinduced thermogenesis. 16 Therefore, it is an accurate and non-intrusive tool for assessing misreporting of total energy intake which can play a signi®cant role in obesity and its related health risks.
The primary objective of the present study was to examine misreporting of total energy intake in older African-American men and women using the doublelabeled water procedure. A secondary objective was to examine potential demographic and physiological correlates of misreporting of total energy intake in older African Americans.
Method

Subjects
Sixty-four older African-American men (n 28) and women (n 36), ranging in age from 52 to 84 y old, were recruited by advertisement and referrals from prior subjects from Baltimore City and the surrounding areas to examine factors affecting energy, metabolism in older individuals. Patients were initially screened by phone for basic eligibility criteria (for example age, body mass index, existing medical conditions etc.) and were asked to come to the Geriatric Research, Education and Clinical Center (GRECC) for a history and physical. Subjects entered the study if they met the following criteria: (1) 50 years of age or older; (2) no current evidence of coronary heart disease as assessed by resting and exercise stress test electrocardiograms; (3) resting blood pressure`140a90 mmHg; (4) not taking any prescription or over-the-counter medications that could affect cardiovascular or metabolic function; (5) not diabetic; and (6) weight stable ( AE 2 kg) for at least 1 y prior to study participation. Written consent was obtained from each subject and the study was approved by the University of Maryland Institutional Review Board.
Procedure
Subjects arrived at the Geriatrics Research and Clinical Center (GRECC) at 08:00 h following an overnight fast. The following metabolic and body composition tests were conducted.
Determination of total energy expenditure. The double-labeled water procedure for assessing freeliving daily energy expenditure has been previously described in detail. 17 Brie¯y, total daily energy expenditure was measured in older African-American men and women over 10 days using the double-labeled water technique. A baseline urine sample was obtained between 12:00 and 16:00 h the day before testing and each subject drank a mixed oral dose of 2 H 2 O and H 2 18 O (0.075 and 0.092 gakg body weight, respectively). The morning following ingestion of the double-labeled water dose (at least 14 h), urine samples were collected to mark the beginning of the measurement period. Ten days later, urine samples were again collected to mark the end of the measurement period. Urine samples were stored in sealed vacutainers at À20 C until later analysis in triplicate by isotope ratio mass spectrometry (Optima; Fisons Instruments, Middlewhich, Cheshire, UK). Analyses of isotopic enrichment of 2 H 2 O were conducted using the off-line zinc reduction procedure of Kendall and Copelan, 18 and H 2 18 O with the CO 2 equilibration technique. 19 Daily energy expenditure was calculated as previously described. 20 Energy expenditure from physical activity (EE-PA). Energy expenditure from physical activity was estimated using the three-component model of total energy expenditure: ((0.9Âdaily total energy expenditure)Àresting metabolic rate). The thermic effect of food was assumed to constitute approximately 10% of daily energy expenditure in our sample of older individuals. 21 Intake assessment. Assessment of total and macronutrient intakes was conducted using a procedure previously described. 22 Total daily calories, as well as intakes of fat, carbohydrate and protein were measured using 3-day self-reported food diaries that included two weekdays and one weekend day. Subjects obtained instructions on how to measure and record portion size and intakes by research assistants practised in evaluating food records, and all subjects were provided with food scales and measuring instruments. Nutritional intakes were evaluated using the Nutritionist III software package (Version 4.0; NSquared Computing, Salem, OR).
Physical activity measure. The energy costs of leisure time activities were estimated with the Minnesota Leisure Time Physical Activity Questionnaire (LTPA) 23 in older African Americans. The LTPA is a structured interview that assesses the frequency and duration of time spent in recreational activities during the previous year. Each activity is weighted according to the degree of intensity (for example walking for pleasure, 3.5; stairclimbing, 6.0) and multiplied by the total estimated minutes involved in that activity in the previous year.
Energy intake misreporting, in older African Americans NJ Tomoyasu et al Bodymassindexandanthropometricmeasures. Height was taken to the nearest 0.5 cm without shoes and body weight was measured to the nearest 0.1 kg. Body mass index (BMI) was estimated by dividing body weight (kg) by height (cm) squared. Waist measurement was taken at the minimal circumference of the abdomen, and hip circumference was taken at the maximal gluteal protuberance of the buttocks.
Dual-energy X-ray absorptionmetry. Fat mass (kg), fat-free mass (FFM, kg) and percentage body fat were assessed by dual energy X-ray absorbtiometry utilizing the Lunar DPX-L densitometer (Madison, WI) as previously described. 17 We analyzed all scans for body composition with the Lunar Radiation version 1.3z DPX-L program.
Peak oxygen consumption. Peak oxygen consumption was measured by a continuous and progressive treadmill test to exhaustion as previously described. 22 Patients self-selected a running speed, and the grade was elevated by 2.5% every 2 min until fatigue. Peak VO 2 was taken at the highest oxygen consumption for 1 min during the test.
Resting metabolic rate. Resting metabolic rate was measured on an out-patient basis at 08:00 h following a 12 h overnight fast by indirect calorimetry for 45 min using the ventilated-hood method (Deltatrac; Sensormedics, Yorba Linda, CA), as previously described. 21 Assessment of income, living status and education. Based on the sample distributions, subjects' education level was classi®ed into three categories of formal education: some high school or less; high school graduateasome vocational training after high school; and some college or more. Current average annual income was categorized into seven groups: less than $10 000; $11 000 ± 20 000; $21 000 ± 30 000; $31 000 ± 40 000; $41 000 ± 50 000; $51 000 ± 60 000; and greater than $60 000. Living arrangement was divided into three categories: living alone; presently married; or living in a marriage-like or signi®cant-other relationship. No information was gathered for why individuals were living in marriage-like situations.
Statistics. Gender differences in total energy expenditure, misreporting of total energy intake, and demographic (education and income) and relevant physiological variables were examined using independent Student t-tests. Misreporting of total energy intake was estimated by calculating the difference between measured energy expenditure measured with the doubly labeled water procedure, and selfreported intakes averaged across 3 days using food records. To determine the accuracy of total energy intake reporting separately for each sex, the magnitude of the misreporting was compared to zero using one-sample t-tests with 95% con®dence levels. Pearson correlations for interval variables and Spearman rank correlations for categorical, ranked variables (for example education and income) were conducted to determine the association between demographic and physiological variables to misreporting of total energy intake in older African Americans. For living arrangement (a nonranked categorical variable), the three groups (married, living alone, in marriage-like situation) were dummy-coded with numerical assignments of 0 and 1 with married individuals as the reference group. These dummy-coded vectors were then entered as a unit into a regression model to generate a multiple R for the overall effect of living arrangement on misreporting of total energy intake. Signi®cant correlates were then entered into a stepwise multiple regression model to identify independent predictors of total intake misreporting in older African-American men and women. All descriptive values are presented as meansAE s.d.
Results
Older African-American women had greater BMIs (P`0.01) and total body fat (P`0.001), and were less ®t (based on peak VO 2 ; P`0.001) and physically less active (based on the Leisure Time Physical Activity questionnaire; P`0.01), than men (Table  1) . Older African-American women also had lower total energy expenditure (P`0.01), energy expenditure from physical activity (P`0.01) and resting metabolic rate (P`0.01) than men ( Table 2) .
Misreporting of total energy intake in AfricanAmerican men and women
Since there were no gender differences in misreporting of total energy intake, univariate correlations were conducted using pooled data from older AfricanAmerican men and women to determine the relationship of intake misreporting to physiological and demographic variables. Both older African-American men and women modestly underreported their total energy intake, and he magnitude of underreporting was statistically comparable between the sexes (À9.8 29.6% for women vs À13.9AE 30.8% for men; see Table 3 ). However, when misreporting of total intakes was examined within each sex using onesample t-tests with a reference point of 0 and 95% con®dence intervals, percentage misreporting of older African-American women was not different from 0 (P 0.15), while that of men was different from 0 (P 0.034).
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Correlates of misreporting of total energy intake.
Correlation results (Table 4) indicted that lower peak oxygen consumption was associated with greater misreporting of total energy intake in older African Americans (R 0.26, P`0.05). This relationship remained signi®cant even after adjusting for the effects of fat-free mass. In addition, individuals who misreported their total intake to a greater extent reported consuming less fat (P`0.05; see Figure 1 ) and more protein in their diet (P`0.05) than those who misreported their total intake to a lesser extent. There was also a trend towards a signi®cant relationship between education and misreporting of total energy intake (P 0.07) such that those with greater education were less prone to misreporting bias than those with less education misreport. Although age was not directly related to misreporting of total energy intake (P 0.19), additional correlational analyses were conducted to determine whether age was a signi®cant covariate of other potential predictors of misreporting. Results indicated that after controlling for the effects of age, variables previously found to be signi®cantly related to misreporting of total energy intake remained signi®cant. Reported total energy intake À measured total energy expenditure Â 100 Measured total energy expenditure A negative value for percentage misreporting indicates under-reporting. There were no differences in misreporting of total energy intake between older African-American men and women (P 0.41).
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Partialing out the effects of age, however, eliminated the trend towards a signi®cance relationship between education and misreporting of total energy intake.
Independent predictors of misreporting of total energy intake
When percentage fat intake, percentage protein intake, and peak oxygen consumption were entered into a stepwise multiple regression model, percentage fat (R 2 0.09, P 0.04) and percentage protein (R 2 0.14, P 0.01) intakes independently predicted misreporting of total energy intake (see Table 5 for regression parameter estimates).
Discussion
The primary objective of the present study was to investigate misreporting of total energy intake in older African American men and women using the doublelabeled water technique. A second objective was to identify demographic and physiological correlates of intake misreporting in older African Americans. Our ®ndings indicate that both older African American men and women under-reported total energy intake to a modest degree. These results are in contrast to earlier reports of signi®cant misreporting in Caucasians. 21 
Misreporting of total energy
To our knowledge, this is the ®rst study to examine total energy intake misreporting in a relatively large sample of older African Americans using the doublelabeled water technique. Misreporting of total energy intake was modest in both older Black men and women. However, the modest misreporting is particularly interesting in light of the fact that older African American women in the present study had an average BMI in the obese range (32AE 1). Our ®ndings are different from the results of previous studies with older Caucasian women 7, 21 that showed a positive relationship of misreporting of total energy intake to BMI and body fatness.
The modest degree of misreporting of total energy intake among older African Americans may re¯ect a more relaxed cultural attitude regarding body image and food preferences. Studies examining the effects of race on attitudes related to body weight suggest that African Americans generally tolerate or positively view being overweight compared with Caucasians. 24, 25 Among African-American adolescent girls, for example, weight is not related to low self-esteem as it is in Caucasian girls, who value leaner body builds. 26 Moreover, among older African-American women,`bigness' is viewed as a sign of health, prosperity, and a`job well done', particularly in the areas of eating and cooking. 27 This relaxed attitude toward body weight in African American most likely accounts for the modest degree of misreporting in our sample of older African-American women and men compared to Caucasians of a similar age.
In order to examine the effects of race on misreporting to total energy intake in older individuals, we compared our present data with those of 15 comparably aged Caucasian men and women in a study by Goran and Poehlman using double-labeled water. 21 Figure 1 Relationship between misreporting of total energy intake and daily fat consumption. There was a positive association between misreporting of total energy intake and reported daily consumption of fat. Individuals who misreported total energy intake to a greater extent reported eating less fat in their diet. For living arrangement (a nonranked categorical variable), the three groups (married, living alone, in a marriage-like situation) were dummy-coded with numerical assignments of 0 and 1 with married individuals as the reference group. These dummy-coded vectors were then entered as a unit into a regression model to generate a multipler for the overall effect of living arrangement on misreporting of total energy intake. Education was divided into three groups: (1) some high school or less; (2) high school graduateasome vocational training after high school, and (3) some college or more.
c Living arrangement was divided into three categories: (1) living alone; (2) presently married; or (3) living in a marriage-like or signi®cant-other relation-ship. We also examined macronutrient intakes in relation to misreporting of total energy intake. Older African Americans, who under-reported their total energy intakes to a greater extent, were more likely to report consuming less fat and more protein. The lower reported fat intake may be due to the fact that fat calories are frequently`hidden' 11 or viewed as unhealthy, which may affect the accurate reporting of this macronutrient. However, African Americans as a group in the present study had modest degrees of misreporting of total energy intake. The greater tolerance among African Americans towards overweight suggests that the misreporting of dietary fat may be due to the`hidden' nature rather than any negative attitudes about this macronutrient. Indeed, high-fat foods are generally not viewed negatively since customs surrounding food selection and preparation in African Americans have traditionally involved highfat foods. 27 Furthermore, many older African Americans who are on ®xed incomes are limited to buying foods that are higher in fat and lower in protein (for example cheaper high fat meats over more expensive lean ®sh) for economic reasons. 10 There was no signi®cant relationship between age and misreporting of total energy intake in older African Americans. The absence of such a relationship may be attributed to the greater tolerance of excess weight with increasing age. This is consistent with the ®ndings of previous research that showed that misreporting of total energy intake occurs more frequently in younger individuals and, in particular, women because of societal expectations to maintain a leaner body build. 4 The ®ndings of the present study have important clinical implications for the treatment of obesity in older African Americans, and in particular older African-American women. Although the magnitude of misreporting of total energy intake in both women and men was modest, older African-American women had higher BMIs and greater total body fat than older men. Older African-American women were also less ®t and more sedentary compared to older African American men, which can promote andaor exacerbate obesity and its health consequences. Our ®ndings suggest that although the modest degree of intake misreporting in older African-American women may add more con®dence to self-reported consumption records, cultural and age-related acceptance of overweight may reinforce obesity and its related health risks. Therefore, obesity treatment targeting older African-American women should emphasize the importance of losing weight for health reasons while simultaneously respecting the differences in cultural beliefs about weight and body image. 
